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(54) CEMENT DISPERSANT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cement dispersant capable of manifesting a stable 
dispersibility to a hydraulic composition under various production conditions and also capable of 
ensuring a slump retentively while suppressing hardening retardation. 

SOLUTION: The cement dispersant contains a copolymer mixture obtained by copolymerizing a 
specified monomer (A1) such as ethylenically unsaturated carboxylic acid derivative having a 
polyoxyalkylene group and a specified monomer (A2) such as (meth)acrylic acid and changing 
molar ratio (A1)/(A2) at least one time in mid-way of reaction or a copolymer mixture salt 
obtained by neutralizing the copolymer mixture with alkali and a copolymer having a unit derived 
from a specified ethylenically unsaturated monomer (b1) and a unit derived from an ethylenically 
unsaturated monocarboxylic acid or dicarboxylic acid ester series monomer (b2) as a structural 
unit or a copolymer salt obtained by neutralizing the copolymer with alkali. 
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40 fflT#5. WMfl/tt.t^lBftiltft 7? 

[005 1 ] #Sf*(b3)*^WrS»^. aWMB(C*»W 

^R^StfCbS)*!*©^^. mS»(bl)0.1-50 

#Sft(b2)50-90 ; eJl'%RCI t mfifr(b3)0.1-5 
0*^%©lffl#i^«f$14K:&*i, #K#S^Cbl)5 
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©j: s&c b-cmfintc*$m-&#&T>\'U y -c— 

[0053] #f^tCfcW5£S^CB)£DSS¥iS# 

(ffll3£^£6«^fi-^f*S^(A)tl^t;) «. 8,000 
—1,000, 000©® ffl*5&< . ID, 000~ 300, 000*5 «fcf)$?$ 

3ry;u^;u^>». TfU^rsF. y^^y^T; 

[0 05 5] hfl-fSQW) #SS9J©-fe>> 

Alt*. fta^ttS^fc (a) i ftfi-^f* (B)©^i+-e . Hzy 

>KC»Lro.02-2.(ffiS% m&fttLX) . MK 
0.02~1.0fiS%. ^f{co.i-o.5aS%©tk^"C , ffiffl3 

[0 05 6] ^^©^^h^fttWtCfc^-C. 
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(A)/(B) = l/99~99/l . Jg&C10/90~90/lO. 
#{C 50/50-90/10***?* tA>„ 
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55fl*K:i8sJjni'-c6«i:< . 5fe«:igiK*-C#f?l/'C*>6^)!ni 

[0058] *^©-fe> > h #tS8fl<c«, ffl&#m& 

(A)T? n% Lfc^Mft CAl) t mmW CA2) i * * A 

a^#£ r ju* y -c— suxMss^fa bfc&a£<*& 40 
cot. M***a^^(c-D <t t» ^ ) £ ewr set 

*5T?#S. «fi^f*cc-i)©SS^{cffli.^*fi»«miiB 

#a(*CAi) <tms» cB2)-c«?8m utcbwmu 6ns. 
fc«> . sa^«g£-«5 (a) t «a£# cb)©«s^>e^s 

( 1 ) -^(ai)*©n*j i vLkscfcmommitzm^ 
fc«a^{*(c-i-i) 

( 2 ) -H25£(al)tfJ©n*i 5CJfeUill0*?S©mflft*fflt» 50 
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l,>;fc*Ea£#CC-l--iii) 

[0059]Sfc. *^g©-fey > h^ifcSfliCtt. TIE 

©-fia^cci)-c*$n-5*aft©ii>^:< tfe iacc*) 

f-S)5Xfi^+Wl//c*S^(*^ COT. W^£*a 
£#(C-2)£C>5j SrttfflL'Cfc.fcO. &II£#CC-2)© 
tifWitt, 30O~3OO,O00*l»SL/< . 5000~10 

o,ooo*sj:»)5f£L<(,». C©^?-fi«^a^^l^CA) 
<ti^l$(c8«5£<**i£. «s^cc-2)«. v y T y AEKM 

60K. VJTy AAKM50F (*KB*tt)Htt) . X-^-2 

oo (amib^tt) #©is D a D«-ciiTig3n-cti-5fc©*« 

Rf^CRf'O^R" (d) 

If 1 : gS&&2~~5©7.>l'-Jr~;l'2. »*0<«t-^ 

g. 7«;;H. y*y;HS. <t»)5?$u<«Ty;i^ 

: E8PH&2~3. »Sl/<W2©T->U*U>» 

r: 2-150. $f£L<«2~90. <fc »)$? * L < «10~6 
0. H{C»*L<»20~50©S 
=£r^-r. ) . 

[0 060] C*l6ftt^*(C-l), (C-2) <OT> *S 
£*CQ£t»9> ©ffifflfi«. ^S^(*il^(A)<t«a 

^»CB)©a*»igcriSi[^-rntfii>*s > 

fm^JCA)©^*^^^*^^*. C(Q/[(A)+ 
CO]) x ioo*s 04B50*« (WM%) *sSfSL<. J:«5 
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*&&#iQ<DftE.<D&}mz®mvT: cca)/cca)+ 
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t*>-c*. c©is^, j:owsL<«oe3o*?ii <as 
%) . «fc»3Wii/<ttoffl2o*jffi <aa%) r*s. 
[0 06 1 ] 2[j^©-fey>h^tS^JK:«. 
5 y >ffi^5(c-3)*ttfflut: J: 

l> (m««F^BS63-37058#<£^g#M) . S4l/t 

«. T^*y#iix«T^*y±s^)ii©7kK{t^. r 
s>. ^. h»;r*<ry-* (^IS2~8) r 

V^^^l50V-2 (») ») . SMF-PC (B^t^X 

It (*^) ) . ^JUy > hF-10 (BBfuar <«) S?) 3?*5 
Sfc. (C-3)<!:±fB«a^<*tl^(A)i©aaJ:b 
t*. CA)/ (C-3) = 100/1 — 100/100*5$?* U< . 100/ 

5-ioo/50*5J:«3Sf*L<. ioo/5 ~ioo/30*5 J: *) 
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( C _4-2)T * U 
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( C -4-5)+1t>^>^A 10 
(C-4-6)KSS» 6 - 3CKD— ffir ;u ^ - 6 - 3 

0©— AM >Xte^S3fc 6 -30CDT^+^*W 

fiT**^ * ^-^XH*BI»6 -30CD7 5 
^86 -30©27Jl/#>&K: % T^*U>**1f -f F£ 

(C-4-7)^g: 6 - 30CD — 17 a - 6 - 3 
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r^Ttt) . T>^^^^AE-20 (tt) ) ^Ortj 

[0 06 7] nmwLx-x7)ismmim±is~c&. #yr 

[0068] x«-^JbXffiWH£ Urtt, TiB(D-fia^ 
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< &7)l>ir-)V& X»ry-^S"C*4. PO^i^*^ 
E(X3:*^^x^u>S, m, n^n^ 
n^UrO-SOCD^-C&^o ^C*5, POiECXDlB^^ 

[0069] —^(0-6-1)^*51^, Rti^M^X^ 
^^6-lStDT^*;l/S^JfSL/^ 0 *'j7^l/> 

n-;i/x-^^(D?^?aSi|<t mrSSJNo.s 
(#y*^>:/at-u> (¥^l#ttl^t'^3) 5«>y^ 
x^^;i/, 7E3Ett) . rBffi^JNo.n (^ytt^af 
u> (¥^j{^i^^3) ^y^*+^x^u> 

) ^^y;i/x-^;u, TEitt) . sn?^^-- 
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5 % - 2 - y ;V * y h 3- 9 y - ^*^fffi9 . 2SSSP i * 2 
OfrTjSTU H(CMPE(JW(120)©60%*^^59.0Sa 

gp. MPEawc9)©90%*S»t26.aSSSIJ. ^^5";;^ 

5 . mSgSKDU-gifct 5 % jSSfS&T > ATkSffiS . 4 
SSSPi 5 % - 2 - j< y h i 3? ^ -;U*^ffi6 .OS 
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(A2)^2fc^^. S§Ti(*T&. 60»ra78-C-c.^RE3^ 



(12) 

21 

fcffc. 5%i&8&K7>^-^A*?§?£20.7fifigB*5# 

*^fl3S^8lA-IV=£mc. 48%*Kft:7- h l> 
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B^ttS^A-V. A-V-Nati. C©Kj*m«:?£CT 
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5 % - 2 - ^ :/ h X £ y -;l'&7k&gl4.2fiSgfl£ 
5 T > -i; A*j§?Kl3 .SSfiSP© 3 ?£S:l5lB$ 
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^g^A-H. A-III. A-VI, A-II-Na, A-III-Na. A-VI 
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•C) fSIJSL/Co 
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(54) CEMENT DISPERSANT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cement dispersant capable of manifesting a stable 
dispersibility to a hydraulic composition under various production conditions and also capable of 
ensuring a slump retentively while suppressing hardening retardation. 

SOLUTION: The cement dispersant contains a copolymer mixture obtained by copolymerizing a 
specified monomer (A1) such as ethylenically unsaturated carboxylic acid derivative having a 
polyoxyalkylene group and a specified monomer (A2) such as (meth)acrylic acid and changing molar 
ratio (A1)/(A2) at least one time in mid-way of reaction or a copolymer mixture salt obtained by 
neutralizing the copolymer mixture with alkali and a copolymer having a unit derived from a specified 
ethylenically unsaturated monomer (b1) and a unit derived from an ethylenically unsaturated 
monocarboxylic acid or dicarboxylic acid ester series monomer (b2) as a structural unit or a copolymer 
salt obtained by neutralizing the copolymer with alkali. 
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* NOTICES * 

iTPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Carry out copolymerization of at least one sort (A2) of a monomer expressed with at least one sort 
(Al) of a monomer expressed with the following general formula (al), and the following general formula 
(a2), and it is obtained. And below copolymer mixture salt [ that neutralized with alkali the copolymer 
mixture or this copolymer mixture from which said monomer (Al) and mole-ratio (A1)/(A2) of (A2) are 
changing in the middle of the reaction once [ at least ] ] called copolymer mixture (A) in both, and the unit 
guided from the ethylenic unsaturated monomer (bl) which has 2-300 mols of oxy-alkylene groups of 
carbon numbers 2-3, Below copolymer salt [ that neutralized with alkali the copolymer or this copolymer 
which has the unit guided from ethylene nature partial saturation monochrome or the alkyl of dicarboxylic 
acid, the alkenyl, or a hydroxyalkyl ester monomer (b2) as a structural unit The cement dispersing agent 
containing] called a copolymer (B) in both. 
[Formula 1] 

R 2 

/ 

C (al) 
\ 

(CH 2 ) m (CO) p CKAO) n -X 

(The inside of a formula, the oxy-alkylene group of the number AO:carbon numbers 2-4 of Rl, an 
R2:hydrogen atom, the number R3:hydrogen atom of methyl-group m:0-2, -COO(AO) nXp:0, or 1, or 
several X of oxy-styrene radical n:2-300: Express a hydrogen atom or the alkyl group of carbon numbers 1- 
18.) 

[Formula 2] 

R 4 R° 

\ / 

C = C <a2) 
/ \ 
R 6 COOM 1 

(The inside of a formula, R4-R6: It is a hydrogen atom, a methyl group, or (CH2) mlCOOM2, and m(CH2) 
1COOM2 may form COOM1 or other m(CH2)lCOOM(s)2, and an anhydride, and Ml and M2 of those 
radicals do not exist in that case.) 

Ml, M2: Express a hydrogen atom, alkali metal, alkaline earth metal, ammonium, an alkylammonium 
radical, or the number of permutation alkylammonium radical ml :0-2. 

[Claim 2] The cement dispersing agent according to claim 1 whose solid content weight ratios of (A) and 
(B) are (A)/(B) =1 / 99 - 99/1 . 



[Translation done.] 
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* NOTICES * 

JPO and NCIPX are not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a cement dispersing agent. 
[0002] 

[Description of the Prior Art] As a cement dispersing agent, the copolymer (henceforth an acrylic-acid 
system) manufactured from the polyalkylene glycol monochrome (meta) acrylic ester system monomer and 
the acrylic-acid (meta) system monomer is known. 

[0003] In this kind of copolymer, it is changing the number of addition mols (it expressing with n hereafter) 
and monomer ratio of alkylene oxide (it is called Following AO), and it is indicated that it is possible to give 
the characteristic engine performance (JP,58-74552,A, JP,8-12396,A, JP,7-247150,A, etc.). however, if 
these be use independently, (1) combination conditions will cross variably, and the problem that where of it 
be difficult to secure the so-called slump holding power to be the freshly mixed concrete application which 
require time amount by restoration from the time of (2) kneading when versatility be very low, and required 
to maintain the fresh condition immediately after kneading till restoration (about 2 hours) arise to the actual 
concrete manufacture conditions change temperature in the large range through every year. 
[0004] Then, in order to extend versatility to (1), blending two or more sorts of different copolymers, and 
compensating a mutual fault mutually is proposed. For example, what mixed the copolymer with which n 
copolymerized the monomer of 100-300, and 1-30 is indicated by JP,9-40446,A. However, when the 
monomer weight ratio of the copolymer used together is approaching mutually, the breadth of versatility is 
small, and if what the monomer weight ratio left not much conversely is chosen, since the field with which a 
mutual fault is unsuppliable will be generated, the field where the engine performance is inadequate is 
generated. Moreover, although the technique which blends a retarder is known to (2), if only the retarder 
which can maintain this effectiveness is blended over the long duration of no less than 2 hours, the 
hardening delay with too much hydraulic constituent will be caused. 

[0005] Using a specific copolymer is indicated by JP,10-81549,A as what has improved such evil. Without 
producing hardening delay, this copolymer is effective, in order to secure slump holdout, but if this 
copolymer is used independently, even if early dispersibility runs short and it blends other high-range water 
reducing agents, early dispersibility and the versatility over the concrete manufacture conditions concerning 
the above (1) are inadequate. 
[0006] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is offering the cement 
dispersing agent which can secure slump holdout, discovering the dispersibility stabilized under various 
manufacture conditions to a hydraulic constituent, and controlling hardening delay. 
[0007] 

[Means for Solving the Problem] This invention carries out copolymerization of at least one sort (A2) of a 
monomer expressed with at least one sort (Al) of a monomer expressed with the following general formula 
(al), and the following general formula (a2), and is obtained. And below copolymer mixture salt [ that 
neutralized with alkali the copolymer mixture or this copolymer mixture from which said monomer (Al) 
and mole-ratio (A1)/(A2) of (A2) are changing in the middle of the reaction once [ at least ] ] called 
copolymer mixture (A) in both, and the unit guided from the ethylenic unsaturated monomer (bl) which has 
2-300 mols of oxy-alkylene groups of carbon numbers 2-3, Below copolymer salt [ that neutralized with 
alkali the copolymer or this copolymer which has the unit guided from ethylene nature partial saturation 
monochrome or the alkyl of dicarboxylic acid, the alkenyl, or a hydroxyalkyl ester monomer (b2) as a 
structural unit It is related with the cement dispersing agent containing] called a copolymer (B) in both. 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 2/7/2006 



JP,2002- 179449, A [DETAILED DESCRIPTION] 



Page 2 of 21 



[0008] 
[Formula 3] 

R 1 R 2 

\ / 

C = C (al) 
/ \ 

R 3 (CH 2 UCO) p CKAO) n -X 



[0009] (The inside of a formula, the oxy-alkylene group of the number AOxarbon numbers 2-4 of Rl, an 

R2:hydrogen atom, the number R3:hydrogen atom of methyl-group m:0-2, -COO(AO) nXp:0, or 1, or 

several X of oxy-styrene radical n:2-300: Express a hydrogen atom or the alkyl group of carbon numbers 1- 

18.) 

[0010] 

[Formula 4] 

R 4 R* 

\ / 
C = C (a2) 

/ \ 
R 8 COOM 1 

[001 1] (The inside of a formula, R4-R6: It is a hydrogen atom, a methyl group, or (CH2) mlCOOM2, and m 
(CH2)lCOOM2 may form COOM1 or other m(CH2)lCOOM(s)2, and an anhydride, and Ml and M2 of 
those radicals do not exist in that case.) 

Ml, M2: Express a hydrogen atom, alkali metal, alkaline earth metal, ammonium, an alkylammonium 

radical, or the number of permutation alkylammonium radical ml :0-2. 

[0012] 

[Embodiment of the Invention] [Copolymer mixture (A)] as a monomer (Al) expressed with the general 
formula (al) used for manufacture of copolymer mixture (A) A methoxy polyethylene glycol, a methoxy 
polypropylene glycol, A methoxy polybutylene glycol, a methoxy polystyrene glycol, A piece end alkyl 
blockade polyalkylene glycol and acrylic acids (meta), such as an ethoxy polyethylene polypropylene 
glycol, An esterification (half) object with a maleic acid, and a etherification object with allyl alcohol 
(meta), An acrylic acid, a maleic acid, the ethylene oxide (it is hereafter written as EO) to allyl alcohol 
(meta), and a propylene oxide (it is hereafter written as PO) addition product are used preferably, R3 has a 
desirable hydrogen atom, and, as for m, 0 is [ p / 1 ] and (meta) desirable. It is the esterification object of 
alkoxy ** especially a methoxy polyethylene glycol, and an acrylic acid (meta) more preferably. 
[0013] AO addition mol several n of the monomer (Al) expressed with a general formula (al), when it 
becomes small, it is in the inclination for a cure rate, dispersibility, and viscosity to be reduced, and if n 
becomes large, these will tend to increase. Therefore, what is necessary is just to choose n in all as the target 
engine performance. 

[0014] For example, when thinking the early-age-strength manifestation nature of concrete as important, it is 
desirable that it is 80<=n and they are [ 100<=n and ] 1 10<=n most preferably preferably [ it is more 
desirable and ] to 90<=n and a pan. moreover — since dispersibility falls and the polymerization nature at the 
time of being manufacture also falls in 300<n — more — desirable — n<=200 — further — desirable — n<=150 
— it is n<=130 especially preferably. 

[0015] the case where viscous reduction of concrete is thought as important — 2<=n<=100 — desirable — 
more — desirable — 5<=n<=80 — further — desirable — 5<=n<=50 — it is 5<=n<=30 most preferably. 
[0016] When it is required to have early-age-strength manifestation nature and viscous reduction, it is 
desirable to copolymerize the big thing of n and a small thing, and it is desirable especially as a monomer 
(Al) to use together the monomer (A 1-2) expressed with the monomer (Al-1) and the following general 
formula (al-2) which are expressed with the following general formula (al-1). 
[0017] 
[Formula 5] 

H R a1 

C = C (al-1) 
H COO(AO) nl -X 1 

[0018] (the inside of a formula, a Ral rhydrogen atom or the oxy-alkylene group of the methyl group 
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AOxarbon numbers 2-4, or an oxy-styrene radical — desirable — several X [ of carbon numbers 2-3 ] of 

oxy-alkylene group nl:12-300 — lihydrogen atom or the alkyl group of carbon numbers 1-18 — a hydrogen 

atom or the alkyl group of carbon numbers 1 -3 is expressed preferably.) 

[0019] 

[Formula 61 
H R°* 

N C=C / (al-2) 
/ \ 
H COO(AO) nZ -X 2 

[0020] A hydrogen atom or a methyl group AO: Ra2: the inside of a formula, the oxy-alkylene group or 
oxy-styrene radical of carbon numbers 2-4, preferably oxy-alkylene group [ of carbon numbers 2-3 ] n the 
number of 2:2-290 (however, the relation of nl in a general formula (al-1) — nl>n2 and (nl-n2) >=10 — 
desirable — >=30 — it is >=50 still more preferably.) 

X2: a hydrogen atom or the alkyl group of carbon numbers 1-18 — express a hydrogen atom or the alkyl 
group of carbon numbers 1 -3 preferably. . 

[0021] in this case, both average weight ratio — desirable — /(Al-1) (Al-2) =0.1-8 — it is 0.2-2.5, and being 
in the range of 0.4-2 preferably especially more preferably. In addition, this average weight ratio is the 
average of the weight ratio of all the monomers used for a reaction. 

[0022] moreover, reaction mole-ratio [ of a monomer (Al-1), (Al-2), and (A2) ] [(Al-1) + (Al-2)]/(A2) - 
desirable — this mole ratio before and behind change — at least — or [ any ] — 0.02-4 — it is 0.05-2.5, and 
being in the range of 0.1-2 preferably especially still more preferably. This mole ratio before and behind 
change is being in these range most preferably [ both ]. 

[0023] Under such conditions, it is desirable that it is 12 <=nl <=300, 2 <=n2 <=290, and n2+10 <=nl, and 
if it is n2+50 <=nl preferably [ it is more desirable and ] to n2+30 <=nl and a pan, both engine performance 
will be notably discovered, further — desirable — 80<=n — 1<=300 and 2 <=n2<50 — more — desirable — 
100<=n - 1<=300 and 2 <=n2<30 - especially - desirable - 1 10<=n - it is choosing 1<=300 and 2 
<=n2<10tonl and n2. 

[0024] moreover, as a monomer (A2) expressed with the general formula (a2) used for manufacture of 
copolymer mixture (A) Monocarboxylic acid system monomers, such as an acrylic acid and a crotonic acid, 
a maleic acid, (Meta) Dicarboxylic acid system monomers, such as an itaconic acid and a fumaric acid, these 
anhydrides, or a salt, For example, the monochrome by which an alkali-metal salt, an alkaline-earth-metal 
salt, ammonium salt, and a hydroxyl group may be permuted, JI and trialkyl (carbon numbers 2-8) 
ammonium salt - desirable — more — desirable — an acrylic acid (meta), a maleic acid, and a maleic 
anhydride - they are acrylic acids (meta) or these alkali-metal salts still more preferably. 
[0025] Although copolymer mixture (A) makes the above-mentioned monomer (Al) react preferably by the 
mole ratio of the range of /(Al) (A2) =0.02-4 and is obtained, these mole-ratio (A1)/(A2) is changing in the 
middle of the reaction once [ at least ] (A2). And it is desirable to use together the copolymer mixture (A-2) 
obtained by average weight ratio (XII) which is different from the average weight ratio (XI) of a monomer 
(A2) to all the monomers for manufacturing copolymer mixture (A-l) among copolymer mixture (A) in this 
invention. Copolymer mixture (A-2) namely, the above-mentioned monomer (Al) (A2) It is the copolymer 
mixture which was made to react preferably by the mole ratio of the range of /(Al) (A2) =0.02-4, and was 
obtained. These mole-ratio (A1)/(A2) is changing in the middle of the reaction once [ at least ]. The average 
weight ratio (XII) of a monomer (A2) to all the monomers for manufacturing this copolymer mixture (A-2) 
differs from the average weight ratio (XI) of copolymer mixture (A-l). As for an average weight ratio, it is 
desirable that it is expressed with the total quantity of a monomer (A2) / [amount of all monomers] xlOO (% 
of the weight), and is in the range of 1-30 (% of the weight), respectively. In addition, this average weight 
ratio may be called below "average weight (A2) ratio." moreover, this average weight ratio (XI) and (XII) - 
at least 1 .0 (% of the weight) - it is still more desirable at least 2.0 (% of the weight) and to carry out 3.0 (% 
of the weight) differences at least especially. In addition, although the average weight ratio (XI) should just 
differ from (XII) in this invention even if the monomer (Al) used for manufacture differs from the class of 
(A2) with copolymer mixture (A-l), it is desirable to use the thing of a monomer (Al) and the class same as 
(A2) (A-2). 

[0026] It is desirable that the average weight ratio (XI) of copolymer mixture (A-l) is 8 - 16 % of the weight 
further seven to 20% of the weight one to 30% of the weight especially in this invention. And if a 
combination system is assembled by using this copolymer mixture (A-l) as base resin, the good concrete 
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water reducing agent of the balance of each engine performance can be obtained. 

[0027] In this invention, two or more copolymers obtained from two or more monomer mixture with which 
average weight (A2) ratios differ as copolymer mixture (A-2), respectively can be used. It is desirable to use 
1-3 copolymer mixture obtained from 1-3 monomer mixture with which average weight (A2) ratios differ, 
respectively from a practical field. When using one copolymer mixture as copolymer mixture (A-2) (i.e., 
when using two copolymer mixture by all), and they are set to copolymer mixture (Ai) and (Aii) for 
convenience and these (A2) average weight ratios are set to (Xi) and (Xii), respectively, it is 5 <=(Xi) <8 (% 
of the weight). 

It is desirable that it is 8 <=(Xii) <=16. Moreover, when using two copolymer mixture as copolymer mixture 

(A-2) (i.e., when using three copolymer mixture by all), and they are set to copolymer mixture (Ai), (Aii), 

and (Aiii) for convenience and these (A2) average weight ratios are set to (Xi), (Xii), and (Xiii), 

respectively, it is 5 <=(Xi) <8 (% of the weight). 

8 <=(Xii) <=1 6 (% of the weight) 

16<(Xiii) <=30 (% of the weight) 

It comes out and a certain thing is desirable. 

[0028] (A2) Good dispersibility and distributed holdout are discovered at W/C and concrete temperature of 
the large range that much copolymer mixture with which average weight ratios differ exists. The distributed 
holdout especially covering long duration becomes stability. Consequently, it becomes the cement 
dispersing agent which can respond also to fluctuation of W/C, or fluctuation of temperature enough. 
[0029] the copolymer mixture (A-l) which the cement dispersing agent of this invention made the above- 
mentioned monomer (AI) react preferably by the mole ratio of the range of /(AI) (A2) =0.02-4, and was 
obtained as above-mentioned, although copolymer mixture (A-2) is contained further preferably (A2) Also 
in any, these mole-ratio (A1)/(A2) is changing in the middle of the reaction once [ at least ]. Any of an 
increment, reduction, and those combination are easy to be sufficient as change of this mole ratio. In this 
mole ratio, when [ gradual ] it is, and carrying out and making it change intermittently, especially the count 
of change has 1 - 5 desirable times 1 to 10 times. Moreover, although any of a linear change, an exponential 
change, and other change are sufficient when changing this mole ratio continuously, as for the degree of 
change, 0.2, further 0.0005 to 0.1, especially 0.001-0.05 are desirable from per [ 0.0001 ] minute. Moreover, 
this mole ratio has the desirable thing of mole-ratio (Al)/before and behind change (A2) which it is in the 
range of 0.02-4 at least any they are, and it is desirable that especially both mole-ratio (Al)/before and 
behind change (A2) is in the range of 0.02-4. Moreover, although various modes have change of a mole 
ratio as described above, it is desirable at least 0.05 and that the difference of the maximum of this mole- 
ratio (A1)/(A2) and the minimum value in all copolymerization reactions is especially in the range of 0.05- 
2.5 in any case. 

[0030] Although the copolymer mixture (A) of this invention is obtained by the manufacture approach of 
having the process which (AI) / (A2) mole ratio is changed once [ at least ], and carries out a polymerization 
Dropping of a monomer (A2) is started to dropping initiation and coincidence of the water solution of a 
monomer (AI), and, specifically, the approach which each mole ratio changes a dropping flow rate (a part 
for weight section/), and carries out predetermined time dropping so that it may become the predetermined 
range is mentioned to them. By this approach, as for the variation (difference of maximum and the minimum 
value) of a monomer (A1)/(A2) mole ratio, 0.05-2.5 are desirable, and it is 0.1-2 more preferably. It is 
surmised that the copolymer mixture (A) obtained by changing a mole ratio even once like this approach in 
the middle of a reaction is the mixture of the copolymer of a large number with distribution of (AI) / (A2) 
mole ratio larger than the copolymer which is made to react by the fixed (AI) /(A2) mole ratio, and is 
obtained. 

[003 1] In addition, the thing of the AUW of a monomer for which a dropping flow rate is changed and is 
manufactured especially as mentioned above 50 to 100% 30% or more is desirable. 
[0032] A polymerization reaction may be performed under existence of a solvent. As a solvent, ketones, 
such as ester; acetones [, such as aliphatic hydrocarbon; ethyl acetate, ], such as alicyclic hydrocarbon;n- 
hexanes [, such as an aromatic hydrocarbon; cyclohexane ], such as lower alcohol; benzene, such as water, a 
methanol, ethanol, isopropanol, and a butanol, toluene, and a xylene, and a methyl ethyl ketone, can be 
mentioned. Also in these, handling is easy and water and lower alcohol are desirable from the soluble point 
of a monomer and a polymer. 

[0033] A polymerization initiator can be added in a copolymerization reaction. As a polymerization initiator, 
organic peroxide, an inorganic peroxide, a nitril system compound, an azo system compound, a diazo 
compound, a sulfinic-acid system compound, etc. can be mentioned. 0.05-50-mol% of the addition of a 
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polymerization initiator is desirable to the sum total of a monomer (A 1 ), a monomer ( A2), and other 
monomers. 

[0034] A chain transfer agent can be added in a copolymerization reaction. As a chain transfer agent, a low- 
grade alkyl mercaptan and low-grade mercapto fatty acid, a thio glycerol, thiomalic acid, 2- 
mercaptoethanol, etc. can be mentioned. The reaction temperature of a copolymerization reaction has 
desirable 0-120 degrees C. 

[0035] The obtained copolymer mixture can carry out deordorization processing if needed. Since an 
unpleasant smell tends to remain in a polymer when thiols, such as mercaptoethanol, are used especially as a 
chain transfer agent, it is desirable to carry out deordorization processing. 

[0036] Although it is the copolymer mixture obtained by the above-mentioned manufacture approach and an 
acid type thing can be applied as a dispersant for cement also with an acid type, it is desirable to make it the 
form of a salt by neutralization by alkali from a viewpoint which controls hydrolysis of the ester by acidity. 
As this alkali, the hydroxide of alkali metal or an alkaline earth metal, ammonia, monochrome, JI, a trialkyl 
(carbon numbers 2-8) amine, monochrome, JI, a thoria RUKANORU (carbon numbers 2-8) amine, etc. can 
be mentioned. (Meta) When using an acrylic-acid system polymer as a dispersant for cement, it is desirable 
a part or to carry out full neutralization. The copolymer mixture salt in this invention means a part or the 
thing of a salt which carried out full neutralization for this acid type copolymer mixture. In addition, the 
copolymer mixture obtained in part, using a salt as a monomer (A2) is also contained in acid type copolymer 
mixture. 

[0037] In addition, in order that the weight average molecular weight [the gel-permeation-chromatography 
method, polyethylene-glycol conversion, column :G4000PWXL+G2 5 OOP WXL (TOSOH CORP. make), 
eluate:0.2M phosphate buffer solution / acetonitrile =7/3 (volume ratio)] of the copolymer mixture obtained 
by the above-mentioned manufacture approach may acquire dispersibility sufficient as a dispersant for 
cement, 10,000-200,000 are desirable and 20,000-especially 100,000 are desirable. 
[0038] In addition, further the monomer that can copolymerize acrylonitrile, acrylamide (meta), styrene, 
acrylic-acid (meta) alkyl (thing of carbon numbers 1-12 which may have hydroxyl group) ester, a styrene 
sulfonic acid, etc. may be used together. Although these can be used among [ all ] a monomer by 50 or less 
% of the weight and 30 more% of the weight or less of the ratio, 0 % of the weight is desirable. 
[0039] [Copolymer (B)] In the copolymer (B) of this invention, what was illustrated as said monomer (Al), 
the acrylamide which added the oxy-alkylene group of carbon numbers 2-3, acrylic alkylamide, etc. are 
mentioned as an ethylenic unsaturated monomer (bl) which has 2-300 mols of oxy-alkylene groups of 
carbon numbers 2-3. Moreover, as such a monomer (bl), what is expressed with the following general 
formula can be mentioned as a desirable thing. 
[0040] 
[Formula 7] 

R b1 Rb * 

V / 

C=C (Bl) 

/ \ 
H COO(AO) ft -X 

[0041] (Several X [ of the inside of a formula, Rbl, a Rb2:hydrogen atom, or the methyl group AOxarbon 
numbers 2-3 ] of oxy-alkylene-group n:2-300: A hydrogen atom or alkyl group of carbon numbers 1-3) 
In a monomer (bl), the numbers of addition mols of an oxy-alkylene group are 2-300, and can use mutual 
either random addition and block addition or addition etc. about both the addition products of EO and PO. 
From a viewpoint of what does not cause especially hardening delay of concrete, 50 or more are desirable as 
the number of addition mols, and further 110 especially or more are desirable. With [ the number of addition 
mols of an oxy-alkylene group ] 300 [ or less ], polymerization nature becomes good [ flow grant nature ] 
good. 

[0042] Setting to this invention, ethylene nature partial saturation monochrome or the alkyl of dicarboxylic 
acid, the alkenyl, or a hydroxyalkyl ester monomer (b2) is the following general formula [0043]. 
[Formula 8] 

\ / 

C=C (B2) 
/ \ 
R M COOY 
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[0044] (type Naka, Rb3, Rb4, Rb5: The ester of the partial saturation monocarboxylic acid independently 
expressed with a hydrogen atom, a methyl group or (CH2) the alkyl group p:0 of the pCOOYY:carbon 
numbers 1-18-2), respectively can be mentioned as a desirable thing. 

[0045] As such a monomer (b2), the alkyl of the straight chain of carbon numbers 1-18 or branched chain or 
alkenyl (meta) acrylic ester, and the hydroxyalkyl (meta) acrylic ester of carbon numbers 2-6 can be used. 
Here, as Rb4 in the upper general formula (B-2), especially at a point with the sufficient solubility to the 
water of the polymer with which the thing of carbon numbers 1 -4 is obtained, although it is desirable, it is 
not limited about especially the gestalt of a straight chain and branched chain. 

[0046] Moreover, as a monomer (b2), the alkyl of the straight chain of carbon numbers 1-18 or branched 
chain or the maleate of the alkenyl, fumaric-acid ester, itaconic-acid ester, or citraconic-acid ester can also 
be used further. In addition, any of monochrome or diester are sufficient as ester, and its monoester is 
desirable. 

[0047] The rate of the monomer (bl) unit which constitutes the copolymer (B) in this invention, and a 
monomer (b2) unit excels [ range / monomer (bl) 0.1 50 mol % and a monomer (b2) 50 - / 99.9 mol / range 
of % ] in flow holdout, especially, does not almost have a fluid fall in a monomer (bl) 1 40-mol % and a 
monomer (b2) 60 - the 99-mol range of %, and is extremely excellent in flow holdout. Except the above- 
mentioned range, flow holdout serves as a fall inclination. 

[0048] Moreover, the copolymer (B) of this invention can have further the unit guided from a monomer (b3) 
as a structural unit. This monomer (b3) is ethylene nature partial saturation monocarboxylic acid, its salt or 
ethylene nature partial saturation dicarboxylic acid, its acid anhydride, or those salts, for example, the 
following general formula can describe it. 
[0049] 
[Formula 9] 



[0050] (The inside of a formula, an M':hydrogen atom and alkali metal, alkaline earth metal, ammonium, an 
alkylammonium radical or a permutation alkylammonium radical Rb6-Rb8:hydrogen atom, a methyl group 
or (CH2) m2COOM", however M" are the m2 :0 [ same ] as M\ or 1 ) 

As such a monomer (b3), an acrylic acid, a methacrylic acid, crotonic acids or these alkali-metal salts, 
ammonium salt, an amine salt, and a permutation amine salt can be used as a monocarboxylic acid 
monomer. Moreover, as a partial saturation dicarboxylic acid system monomer, a maleic acid, an itaconic 
acid, a citraconic acid, fumaric acids or these alkali-metal salts, an alkaline-earth-metal salt, ammonium salt, 
an amine salt, and a permutation amine salt can be used. In addition, as a monomer which may be contained, 
acrylamide, vinyl acetate, styrene, a vinyl chloride, etc. are mentioned as an example. 

[0051] When it contains a monomer (b3), the rate of the monomer (bl) unit which constitutes the copolymer 
(B) in this invention, a monomer (b2) unit, and a monomer (b3) unit The 0.1-50 mol (bl) % and 50-90 mol 
[ of monomers ] (b2) % and 0.1-50 mol [ of monomers ] (b3) range of % of monomers is excellent in flow 
holdout. In the 5-40 mol (bl) % and 50-90 mol [ of monomers ] (b2) % and 5-40 mol [ of monomers ] (b3) 
range of % of monomers, there is almost no fluid fall especially. And the balance of an initial fluidity and 
flow holdout is good, and extremely excellent in the point that the amount of the admixture used to concrete 
can be reduced as a result. 

[0052] The copolymer (B) in this invention can be manufactured by the well-known approach. For example, 
the solution polymerization method indicated by JP,62-1 19147, A, JP,62-78137,A, etc. is mentioned, 
namely, the inside of a suitable solvent (for example, thing illustrated with copolymer mixture (A)) — the 
above-mentioned monomer (bl) — and (b2) — or (bl) — and (b2) (b3) it is manufactured by the above's 
coming out comparatively, combining and carrying out a polymerization. Moreover, a polymerization 
initiator, an accelerator, and a chain transfer agent can also be used together. Moreover, a part or the salt 
which carried out full neutralization is also contained in the copolymer (B) of this invention with alkali in 
the copolymer obtained by doing in this way. 

[0053] The weight average molecular weight (a measuring method is the same as copolymer mixture (A)) of 
the copolymer (B) in this invention has the good range of 8,000-1,000,000, and 10,000-300,000 are more 
desirable. Flow grant nature and flow holdout become good in this range. 

[0054] Moreover, the copolymer (B) in this invention is 0 - 20 % of the weight within the limits which does 
not spoil the effectiveness of this invention, and may be manufactured using the monomer in which other 
copolymerization is possible. As such a monomer, acrylonitrile, a metallyl sulfonic acid, acrylamide, 
methacrylamide, styrene, a styrene sulfonic acid, etc. are mentioned. 
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[0055] [Cement dispersing agent] The cement dispersing agent of this invention is the sum total of 
copolymer mixture (A) and a copolymer (B), and it is desirable to be especially used by 0.1 - 0.5% of the 
weight of the ratio further 0.02 to 1 .0% of the weight 0.02 to 2.0% of the weight to cement (as solid 
content). 

[0056] Moreover, as for the solid content weight ratio of the above-mentioned copolymer mixture (A) and a 
copolymer (B), in the cement dispersing agent of this invention, (A)/(B) =1 / 99 - 99/1, further 10 / 90 - 
90/10, especially 50 / 50 - 90/10 are desirable. 

[0057] To concrete, after mixing both beforehand, it may add, or you may add separately, and copolymer 
mixture (A) and a copolymer (B) may be added after diluting with kneading water previously. 
[0058] A part or the copolymer salt [both are hereafter called copolymer (C-l)] which carried out full 
neutralization can be used together for the copolymer or this copolymer obtained by copolymerizing the 
monomer (Al) and monomer (A2) which were shown in the cement dispersing agent of this invention with 
said copolymer mixture (A), without changing a mole ratio with alkali. What illustrated the monomer used 
for manufacture of a copolymer (C-l) by said monomer (Al) and monomer (B-2) is mentioned. By n in a 
general formula (al), since engine performance differs, a copolymer (C-l) selects suitable n for demand 
characteristics in consideration of the class and loadings of copolymer mixture (A) and a copolymer (B). n 
in (1) general formula (al) is the copolymer (C-l-i) specifically using or more 1 less than 50 monomer. 

(2) The copolymer [ n / in a general formula (al) ] using or more 50 less than 1 10 monomer (C-l-ii) 

(3) The copolymer [ n / in a general formula (al) ] using or more 1 10 300 or less monomer (C-l-iii) 
What is necessary is just to use together with copolymer mixture (A) and a copolymer (B) in consideration 
Q f********** 9 an( j Q ac h engine performance and application. 

[0059] Moreover, a part or the copolymer salt [both are hereafter called copolymer (C-2)] which carried out 
full neutralization may be used together for the copolymer or this copolymer which is made to carry out 
copolymerization of at least one sort (C), and the maleic acid, its salt or anhydride (C M ) of the monomer 
expressed with the following general formula (cl) to the cement dispersing agent of this invention, and is 
obtained with alkali. As for the weight average molecular weight of a copolymer (C-2), 300-300,000 are 
desirable, and 5000-100,000 are more desirable. This molecular weight is measured like copolymer mixture 
(A), a copolymer (C-2) - Maria Lim EKM60K, Maria Lim AKM60F (both Nippon Oil & Fats Co., Ltd.), 
and super one — what is marketed by trade names, such as 200 (electrochemistry company), can also be 
used. 

RclO(Rc20) rRc3 (cl) the inside of a formula, and the alkenyl radical of the Rcl icarbon numbers 2-5 — 
desirable — a vinyl group — an allyl group and a metallyl radical — more — desirable — the allyl group 
Rc2:carbon numbers 2-3 — desirable — the alkylene group Rc3:hydrogen atom of 2, or the alkyl group of 
carbon numbers 1-3 — desirable — methyl group r:2-150 — desirable — 2-90 — more — desirable — 10-60 — 
the number of 20-50 is expressed still more preferably. . 

[0060] The amount of these copolymers (C-l) used (henceforth a copolymer (C) (C-2)) Although what is 
necessary is to take into consideration the amount of copolymer mixture (A) and a copolymer (B), and just 
to determine suitably, when mainly concerned with the features of copolymer mixture (A) [ — (C) / [(A)+ 
(C) — ] — ] — xlOO — 0 — super- — less than 50 (% of the weight) — desirable — more — desirable — 0 — 
super — less than 30 (% of the weight) — more — desirable — 0 — super — it is less than 20 (% of the 
weight), moreover — a copolymer — mixture — (-- A — ) — a copolymer — (— C — ) — mutual — effectiveness 
- taking into consideration — [ — (— A — ) — /— [— (-- A -) - + - (— C — ) — ] - ] - x - 1 00 - 0 — super- - 
less than (% of the weight) 50 ratio — it can also use — this case — more — desirable — 0 — super — less than 
30 (% of the weight) — more — desirable — 0 — super — it is less than 20 (% of the weight). 
[0061] Moreover, to the cement dispersing agent of this invention, a melamine sulfonic-acid formalin 
condensate (C-3) may be used together (for example, refer to JP,63-37058,B). As a salt, the salt by the 
hydroxide of alkali metal or an alkaline earth metal, ammonia, monochrome, JI, the trialkyl (carbon 
numbers 2-8) amine, monochrome, JI, a thoria RUKANORU (carbon numbers 2-8) amine, etc. can be 
mentioned. As a commercial item, there are my tee 150V-2 (Kao Corp. make), SMF-PG (Nissan Chemical 
Industries, Ltd.), mel MENTO F-10 (Showa Denko K.K. make), etc. Moreover, as for the weight ratio of 
(C-3) and the above-mentioned copolymer mixture (A), (A)/(C-3) =100 / 1 - 100/100 are desirable, 100 / 5 - 
100/50 are more desirable, and 100 / 5 - 100/30 are more desirable. 

[0062] Moreover, water soluble polymers other than the above (C-4) which are rich in thickening nature can 
also be used together. As a water soluble polymer, a kind is [ choose / out of following (C-4-1) - (C-4-8) ] 
desirable in it being few. 

(C-4-1) By nonionic cellulose ether (C-4-2) acrylic-acid copolymer (C-4-3) polyalkylene glycol (C-4-4) 
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fermentation To the alkylphenol which has the monohydric alcohol of the polysaccharide (C-4-5) xanthan 
gum (C-4-6) carbon numbers 6-30 obtained, the monovalence mercaptan of carbon numbers 6-30, or the 
alkyl of carbon numbers 6-30, the amine of carbon numbers 6-30, or the carboxylic acid of carbon numbers 
6-30 To the alkylphenol which has the monohydric alcohol of the alkylene oxide derivative (C-4-7) carbon 
numbers 6-30 which added an average of 10-1000 mols of alkylene oxide, the monovalence mercaptan of 
carbon numbers 6-30, or the alkyl of carbon numbers 6-30 The alkylene oxide derivative which added an 
average of 10-1000 mols of alkylene oxide, Some of resultant (C-4-8) polysaccharide with the compound 
which has one or more epoxy groups, its alkylation, hydroxyalkyl-ized derivatives, or the hydrogen atom of 
all hydroxyl groups The hydrophobic substituent which has the hydrocarbon chain of carbon numbers 8-40 
as a substructure (P), The polysaccharide derivative which it comes to permute by the ionicity hydrophilic 
radical (Q) which has as a substructure a radical more than a kind chosen from the group which becomes a 
sulfonic group, a carboxyl group, a phosphoric-acid radical, and a sulfate radical list from these salts. 
[0063] The weight ratio of a water soluble polymer (C-4) and copolymer mixture (A) When using the above 
(C-4-1), (C-4-2), (C-4-4), (C-4-6), and (C-4-7), as for both weight ratio, (A)/(C-4) =100 / 0.02 - 100/1000 
are desirable, and 100 / 0.2 - 100/1000 are more desirable. Moreover, when using the above (C-4-3), as for 
both weight ratio, (A)/(C-4) =100 / 2 - 100/5000 are desirable, and 100 / 2 - 100/3000 are more desirable. 
Moreover, when using the above (C-4-5) and (C-4-8), as for both weight ratio, (A)/(C-4) =100 / 0.02 - 
100/100 are desirable, 100 / 0.2 - 100/20 are more desirable, and especially 100 / 0.2 - 100/10 are desirable. 
[0064] Moreover, the compound more than a kind chosen from the group which consists of hydroxy acid or 
its salt, a saccharide, and sugar-alcohol (C-5) can be blended with the cement dispersing agent of this 
invention. More than a kind of hydroxy acid chosen from a gluconic acid, glucoheptonic acid, an arabonic 
acid, a malic acid, and a citric acid is desirable among (C-5). As a salt of hydroxy acid, organic salt, such as 
sodium salt, potassium salt, a calcium salt, magnesium salt, ammonium salt, and a triethanolamine salt, and 
mineral salt are mentioned. Moreover, the compound of a saccharide more than a kind chosen from 
monosaccharide, oligosaccharide, and polysaccharide is desirable among (C-5). As for monosaccharide, a 
glucose, fructose, a galactose, saccharose, a xylose, loon TOSU, RIPOZU, isomerized sugar, etc. are 
mentioned for disaccharide, trisaccharide, a dextrin, etc. as an oligosaccharide. Moreover, the molasses 
containing these monosaccharides and oligosaccharide is mentioned. Moreover, the sorbitol of sugar-alcohol 
is desirable among (C-5). As (C-5), hydroxy acid or its salt, and a saccharide are desirable, and especially a 
saccharide is desirable. In the severe condition by which concrete temperature exceeds 30 degrees C, 
hydroxy acid, such as monosaccharides, such as saccharose and a glucose, and a gluconic acid, or the salt of 
those is desirable. As for the weight ratio of (C-5) and copolymer mixture (A), (A)/(C-5) =100 / 1 - 100/50 
are desirable, 100/3 - 100/40 are more desirable, and 100/3 - 100/30 are still more desirable. 
[0065] Moreover, a defoaming agent (C-6) can be used together to the cement dispersing agent of this 
invention. As (C-6), a silicone system defoaming agent, a fatty-acid-ester system defoaming agent, and an 
ether system defoaming agent are desirable, dimethylpolysiloxane is more desirable in a silicone system 
defoaming agent, polyalkylene glycol fatty acid ester is more desirable in a fatty-acid-ester system 
defoaming agent, and polyalkylene glycol ether is more desirable in an ether system defoaming agent. 
[0066] The water and emulsification type thing with compatibility of a silicone system defoaming agent is 
desirable, and commercial items, such as KM-70, KM-73A (all are Shin-etsu silicon companies), TSA series 
(GE Toshiba Silicones Co., Ltd.), FS antiform series (Dow Corning Asia), and an antiform E-20 (Kao 
Corp.), are mentioned as a such emulsification type thing. 

[0067] As a fatty-acid-ester system defoaming agent, LEO ZORU TWL120 (Kao Corp.), NIKOFIKKUSU, 
form REXX (all are Japanese flower chemistry companies), etc. are mentioned as what uses polyalkylene 
glycol fatty acid ester as a principal component. 

[0068] As an ether system defoaming agent, the polyalkylene glycol ether expressed with the following 
general formula (C-6-1) is mentioned. 

R-O [(PO)m(EO)n] H (C-6-1) R is a hydrogen atom, the alkyl group of carbon numbers 6-24, an alkenyl 
radical, or an aryl group among [type. In PO, an oxypropylene radical becomes independent, in EO, an 
oxyethylene radical, and m and n become independent, respectively, and it is the number of 0-50. In 
addition, the array of PO and EO may be random or a block or any is sufficient as it. ] . 
[0069] In a general formula (C-6-1), a hydrogen atom or the alkyl group of R of carbon numbers 6-18 is 
desirable. As a defoaming agent of a polyalkylene glycol ether system, commercial items, such as 
defoaming agent No. 8 (the polyoxypropylene (three average addition mols) lauryl ether and Kao Corp.), 
defoaming agent No.l 1 (the polyoxypropylene (three average addition mols) polyoxyethylene (one average 
addition mol) lauryl ether and Kao Corp.), SN-Defoamer 15-P, the former star PC (all are Sannopuko), and 
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ADEKA Pluronic series (Asahi Denka Kogyo K.K.), are mentioned. 

[0070] A defoaming agent (C-6) is the sum total with copolymer mixture (A), and it is desirable to be 
especially used by 0.1 - 0.5% of the weight of the ratio further 0.02 to 1.0% of the weight 0.02 to 2.0% of 
the weight to cement (as solid content). Moreover, as for the solid content weight ratio of the above- 
mentioned copolymer mixture (A) and a defoaming agent (C-6), in the cement dispersing agent of this 
invention, (A)/(C-6) =100 / 0.01 - 100/5, further 100 / 0.1 - 100/1 are desirable. 

[0071] The cement dispersing agent of this invention can also contain other additives (**). For example, 
rosin soap, saturation or unsaturated fatty acid, a hydroxy sodium stearate, Lauryl sulfate, alkylbenzene 
sulfonic acid (salt), alkane sulfonate, The polyoxyalkylene alkyl (phenyl) ether, polyoxyalkylene alkyl 
(phenyl) ethereal sulfate ester (salt), Polyoxyalkylene alkyl (phenyl) ether phosphoric ester (salt), AE-agent; 
retarder; frothing agent; thickener; silica sand; AE water-reducing agents, such as a protein ingredient, an 
alkenyl succinic acid, and alpha olefin sulfonate; A calcium chloride, Fusibility calcium salts, such as 
nitrous-acid calcium, a calcium nitrate, a calcium bromide, and a calcium iodide, Sulfates, such as chlorides, 
such as ferric chloride and a magnesium chloride, a potassium hydroxide, High-early-strength agents, such 
as a sodium hydroxide, a carbonate, a thiosulfate, formic acid (salt), and alkanolamine, or an accelerator; 
foaming agent; Resin acid (salt), waterproofing agent; blast-furnace-slag; plasticizer; **** agents, such as 
fatty acid ester, fats and oils, silicone, paraffin, asphalt, and a wax, — a; fly ash; high-range water reducing 
agent; silica fume; nitrite — Rusr-proofer; water soluble polymers, such as phosphate and a zinc oxide; 
(meta) giant-molecule emulsions, such as acrylic-acid alkyl, are mentioned. 

[0072] The cement dispersing agent of this invention is useful outside freshly mixed concrete and the 
concrete oscillating product field also in which field of the various concrete the object for self-leveling, the 
object for refractories, the object for plaster, the object for gypsum slurry, a light weight or the object for 
heavyweight concretes, the object for AE, the object for repair, the object for pre PAKKUDO, the object for 
tray me, the object for grouts, for the cold seasons, etc. 
[0073] 

[Example] The copolymer mixture shown in the <copolymer mixture (A)> table 1 was manufactured. A 
monomer (Al) and mole-ratio (A1)/(A2) of (A2) were changed in the middle of the reaction in that case. 
[0074] 
[Table 1] 
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[0075] 
[Table 2] 
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[0076] (Note) MPEGMM is the abbreviation for methoxy polyethylene glycol monomethacrylate among 
Table 1 and 2, and the figure in ( ) is the number of EO average addition mols (the following — the same). 
Moreover, MAA is a methacrylic acid. Moreover, it means that f? -Na" is sodium salt among Table 2. In 
addition, Table 1 and the copolymer mixture in two were manufactured according to the following examples 
of manufacture. 

[0077] The water 329.9 weight section was taught to the <manufacture of example of manufacture 
1 : copolymer mixture A-IV, and A-IV-Na> glass reaction container, and the temperature up was carried out 
to 78 degrees C under nitrogen-gas-atmosphere mind after the nitrogen purge. Next, the 60% water-solution 
216.4 weight section of MPEGMM (120), the 90% water-solution 75.5 weight section of MPEGMM (9), 
The mixed liquor of the methacrylic-acid 38.3 weight section, the 5% ammonium persulfate water-solution 
27.7 weight section, and the 5%-2-mercaptoethanol water-solution 30.8 weight section are dropped in 55 
minutes. The 60% water-solution 78.7 weight section of MPEGMM (120), the 90% water-solution 32.1 
weight section of MPEGMM (9), The mixed liquor of the methacrylic-acid 9.7 weight section, the 5% 
ammonium persulfate water-solution 8.2 weight section, and the 5%-2-mercaptoethanol water-solution 9.2 
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weight section are dropped in 20 minutes. Furthermore, the 60% water-solution 59.0 weight section of 
MPEGMM (120), the 90% water-solution 26.0 weight section of MPEGMM (9), The mixed liquor of the 
methacrylic-acid 5.6 weight section, the 5% ammonium persulfate water-solution 5.4 weight section, and 
the 5%-2-mercaptoethanol water-solution 6.0 weight section were dropped in 15 minutes. Mole-ratio (Al)/ 
(A2) for every drop time is shown in Table 2. After dropping termination, after making it ripe at 78 degrees 
C for 60 minutes, the ammonium persulfate water-solution 20.7 weight section was added in 5 minutes 5%. 
It riped at 78 degrees C for 120 more minutes, and copolymer mixture A-IV shown in Table 1 was obtained. 
Furthermore, the sodium-hydroxide water-solution 20.8 weight section was added 48%, and copolymer 
mixture A-IV-Na shown in Table 2 was obtained. pH (20 degrees C) of the 5-% of the weight water solution 
of this copolymer mixture A-IV-Na was 5.9. In addition, in Table 1 and 2, copolymer mixture A-V and A- 

V- Na to which the mole ratio of (A1)/(A2) was changed twice were manufactured according to this example 

1 of manufacture. 

[0078] The water 423 weight section was taught to a <manufacture of example of manufacture 2:copolymer 
mixture A-I, and A-I-Na> thermometer, an agitator, a dropping funnel, nitrogen installation tubing, and the 
glass reaction container equipped with the reflux condenser, and the nitrogen purge was performed. After 
carrying out a temperature up to 70 degrees C under nitrogen-gas-atmosphere mind, MPEGMM (9) Then, 
the 44.9 weight sections, 3 liquid of the monomer liquid for dropping (1) and the 5%-2-mercaptoethanol 
acid water-solution 14.2 weight section which mixed the methacrylic-acid 18.2 weight section, and the 5% 
ammonium persulfate water-solution 13.8 weight section is dropped at coincidence in 15 minutes. 
Subsequently MPEGMM (9) The 250.5 weight sections, 3 liquid of the monomer liquid for dropping (2) and 
the 5%-2-mercaptoethanol acid water-solution 59.2 weight section which mixed the methacrylic-acid 65.2 
weight section, and the 5% ammonium persulfate water-solution 57.6 weight section was dropped in 75 
minutes, and dropping was terminated in a total of 90 minutes. After dropping termination, after riping by 
this ** for 1 hour and dropping the ammonium persulfate water- solution 21 .4 weight section over 10 
minutes 5%, it was made to ripe at 70 degrees C for 2 hours, the polymerization reaction was completed, 
and copolymer mixture A-I shown in Table 1 was obtained. Furthermore, the sodium-hydroxide water- 
solution 57 weight section was added 48%, it neutralized, and copolymer mixture A-I-Na shown in Table 2 
was obtained. pH of the 5-% of the weight water solution of this copolymer mixture A-I-Na was 6.0 (20 
degrees C). In addition, in Table 1 and 2, copolymer mixture A-II, A-III, A-VI, A-II-Na, A-III-Na, and A- 

VI - Na to which the mole ratio of (A1)/(A2) was changed once were manufactured according to this example 

2 of manufacture. 

[0079] The copolymer (B) was manufactured using the monomer shown in the <copolymer (B)> table 3. 

[0080] 

[Table 3] 
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[0081] (Note) M(E/P) MA is the abbreviation for methoxy polyethylene polypropylene (random addition 
product) glycol mono-methacrylate (125 EO average addition mols, 15 PO average addition mols) among 
Table 3. 

[0082] The copolymer shown in the <copolymer (C)> table 4 was manufactured. The monomer (CI) and the 
weight ratio of (C2) presupposed that it is fixed at that time. 
[0083] 
[Table 4] 
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[0084] (Note) AE is the abbreviation for methoxy polyethylene-glycol (n= 32) monoallyl ether among Table 
4. 

[0085] <Concrete test condition> (1) ingredient W= tap water C= ordinary portland cement (specific gravity 
= 3.16) 

LS= limestone impalpable powder (specific gravity =2.70, specific surface area of cement by blaine = 5200) 

Fine aggregate = from Kanto Kimitsu (specific gravity = 2.63) 
Coarse aggregate = osteoclasis from Ibaragi (specific gravity = 2.62) 

W/C — combination of the concrete prepared with the (2) combination above-mentioned ingredient =(unit 
weight of unit weight/C of W) xl00%second/a=[fine aggregate volume/(fine aggregate volume + coarse 
aggregate volume)] xl00% is shown in Table 5. 
[0086] 
[Table 5] 
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[0087] (3) About the performance-evaluation combination I, an ingredient, a dispersant, etc. for 301. of 
concrete were fed into the tilting drum mixer, it kneaded for 3 minutes by 25rpm, and the following engine 
performance immediately after discharge was evaluated. Moreover, about Combination II, an ingredient, a 
dispersant, etc. for 301. of concrete were fed into the pan mold mixer, it kneaded for 90 seconds, and the 
following engine performance immediately after discharge was evaluated. A result is shown in Tables 6-10. 
To the concrete combination I of Table 5, Tables 6, 7, and 8 were the results of carrying out to the concrete 
combination II of Table 5, Tables 9 and 10 are 20 degrees C (concrete temperature of 22 degrees C) in room 
temperature, and Tables 6, 7, 9, and 10 carried [ Tables ] out Table 8 at the room temperature of 30 degrees 
C (concrete temperature of 33 degrees C). 

[0088] The appending rate to the total fine particles of the solid content of copolymer mixture (A), a 
copolymer (B), and a copolymer (C) taken to set the initial slump index (JIS-A1 101) of a <evaluation by the 
3-l:combination I> (3-1-1) appending rate to 21** lcm is measured. Dispersibility is so good that a numeric 
value is small. 

[0089] (3-1-2) Predetermined time rotation of the remaining concrete which measured the initial slump 
index of holdout was carried out by 4rpm, and the slump index of 120 minutes after was measured. The 
percentage to the initial slump index of the slump index of 120 minutes after was made into holdout. 
Distributed holdout is so good that a numeric value is large. 

[0090] (3-1-3) It measured by the approach of setting-time JIS-A6204 schedule 1. 

[0091] <3-2: Measure the appending rate to the total fine particles of the solid content of copolymer mixture 
(A), a copolymer (B), and a copolymer (C) taken to become the evaluation > (3-2-1) appending rate slump 
flow value [a hi-performance concrete construction guide (concrete library 93)] of 650** 10mm by 
Combination II. Dispersibility is so good that a numeric value is small. 

[0092] (3-2-2) Put the remaining concrete which measured the initial slump flow value of holdout, and 
measure the slump flow value of 120 minutes after. The percentage to the initial slump flow value of the 
slump flow value of 120 minutes after was made into holdout. Distributed holdout is so good that a numeric 
value is large. The mortar which separated and obtained coarse aggregate from the concrete of the viscous 
(3-2-3) slump flow value [a hi-performance concrete construction guide (concrete library 93)] of 
650** 10mm by the screen of 5mm of openings To the equipment of the configuration of drawing 1 which 
processed and produced stainless steel (SUS304) After being filled up where lower discharge opening is 
closed, and cutting by rubbing in respect of up injection opening, Lower discharge opening was opened 
wide, when gravity flow of the mortar was carried out and it was visually observed from up injection 
opening, time amount (flowing-down time amount) until a hole is checked by some mortar [ at least ] was 
measured, and this was used for viscous evaluation. The viscosity of concrete is so high that flowing-down 
time amount is large, and segregation resistance is strong. 
[0093] 
[Table 6] 
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[0094] the average weight ratio [ as opposed to all the monomers in the case of manufacture of copolymer 
mixture (A) in front Naka and X ] of a monomer (A2) and Y are the average weight ratios of a monomer 
(C2) to all the monomers in the case of manufacture of a copolymer (C) (the following — the same). 
[0095] 
[Table 7] 
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[0096] 
[Table 8] 
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[0097] In Table 8, 0.5% of the weight of the solid content AUW of copolymer mixture (A), a copolymer 
(B), and a copolymer (C) was added for the defoaming agent (form REXX 797, a fatty-acid-ester system, 
Japanese flower chemistry company). 
[0098] 
[Table 9] 
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[0099] 
[Table 10] 
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[0100] In Tables 9 and 10, 0.5% of the weight of the solid content AUW of copolymer mixture (A), a 
copolymer (B), and a copolymer (C) was added for the defoaming agent (form REXX 797, a fatty-acid-ester 
system, Japanese flower chemistry company). Moreover, water soluble polymer A-D is the following 
compounds. 

- Water soluble polymer A : polyethylene glycol (weight average molecular weight 20000) 

- a water soluble polymer B — :octadecyl (whenever [ permutation ] 0.0032)-3-sulfo-2-hydroxypropyl 
(whenever [ permutation ] 0.332)-hydroxyethyl cellulose — the an average of 200 mol addition product of - 
water soluble polymer C:EO(s) of oleyl alcohol and the an average of 200 mol addition product of water 
soluble polymer D:EO(s) of oleyl alcohol, and a resultant (water soluble polymer No. 12 of the example 12 
of manufacture of JP,8-73250,A) with vinyl cyclohexene diepoxide. 

[0101] (Result) the cement dispersing agent of the former [ example / of a comparison / 1-1 to 1-4 ] — if 
independent, it turns out that the distribution holdout covering [ even if it blends the component of the 
conventional distributed holding power strengthening mold with copolymer mixture (A) from the example 
1-5 to 1-7 of a comparison ] long duration with the inadequate and distributed holdout covering long 
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duration runs short, or that coagulation delay is large. 

[0102] An example 1-1 to 1-12 shows that coagulation delay is controlled small and sufficient distributed 
maintenance property can be secured if copolymer mixture (A) and a copolymer (B) are used together. 
Furthermore, it turns out that a distributed maintenance property becomes stability from an example 1-3 to 
1-6, and 1-9 to 1-12 further by using together the copolymer mixture (A) with which the average weight 
ratios of a monomer (A2) differ. 

[0103] Under an elevated temperature, even if it uses together a conventional cement dispersing agent and a 
conventional copolymer (B), dispersibility gets worse, and the example 2-1 of a comparison shows that 
distributed holdout is also inadequate. 

[0104] It turns out that good coagulation delay depressor effect is acquired, without reducing the distributed 
holdout at the time of a room temperature from an example 2-1 to 2-9, to the bottom of an elevated 
temperature, if copolymer mixture (A) and a copolymer (B) are used together. Furthermore, the distributed 
maintenance grant effectiveness by the copolymer (C) is also discovered good. 

[0105] An example 3-1 to 3-12 shows that a good fresh condition is securable also for the ready-mixed- 
concrete application which needs the distributed holdout of long duration by applying the cement dispersing 
agent of this invention to hi-performance concrete. Furthermore, it turns out that after prolonged progress 
can acquire desired segregation resistance from kneading by using a water soluble polymer together 
according to each thickening force. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1] 
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[Translation done.] 
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